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Abstract: The impact of intensive agriculture on the ecological environment is growing, which fosters singular landscape, loss
of biodiversity and prone to pest outbreaks. With the national development strategy of modern agriculture, much attention has been
paid tothe production of healthy, sustainably grown food. The requirement for environmentally friendly and efficient pest
management technologies has become more and more intensified. Natural enemies play an important role in ecological security and
sustainable agriculture. However, the traditional method of mass releasing natural enemies has the problems of high cost, poor
timeliness and efficiency. So how to protect natural enemies in the field and improve efficiency are the critical problems to successful
biological control. Banker plant systems have the advantages of introducing natural enemies preventively and maintaining them,

therefore, controlling the pests sustainably. It is a relatively successful protective biological control technology, which has improved
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the survival conditions of natural enemies in the comprehensive management of agricultural pests. In recent years, with the rapid
development of banker plant systems, more and more products have been widely applied in Belgium, Germany, France, Japan, the
United States, Canada, and so on. However, due to the geographical differences, the direct application of the banker plant systems
reported abroad is difficult in most cases. At present, although the domestic study started late, it has reached a rapid development
period and will have a broad development prospect. In this paper, the research progress and the related technology in China and
abroad were summarized. Especially, the optimal strategy of predatory natural enemies was discussed in banker plant system. The
improvement of the technology not only needs careful selection of the factors, but also clarifies the relationship and optimizes the
levels of the elements. Moreover, fully considering is in the layout of space and time, especially the application effect evaluation in
the field. That will improve the banker plant system technology. And the prospect of the development direction in the future was

pointed out. Based on principles of adjusting measures to local conditions, the advanced banker plant system would surely promote

the widespread application and industrialization of predatory natural enemy products.
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Table 1 List of main banker plant systems of predatory beneficial against aphids in greenhouse
HEAR T I &) BARaw EIRERUP N ERAN(E] 22530k
Target pest Banker plant Alternative food Predator natural enemy Crop Reference
7] 5 HoR e R i Bl SCHR[28]
Myzus persicae Vicia faba Megoura viciae Aphidoletes aphidimyza Capsicum annuum Reference [28]
ez Z TE MK F i Bl SCHR31]
Avena sativa Metopolophium dirhodum  Aphidoletes aphidimyza Capsicum annuum Reference [31]
K ER S} AR B SCHk[24]
Hordeum vulgare Rhopalosiphum maidis Episyrphus balteatus Capsicum annuum Reference [24]
NE B N7) e ARiRiE SCHR[16]
Triticum aestivum Rhopalosiphum maidis Propylaea japonica Not reported Reference [16]
35 Wi A8 SR QLS ARiRiE Ry &
Vicia faba Megoura japonica Coccinella septempunctata  Not reported Unpublished
Lol N RA G R pu VI SCHR[32-33]
Aphis gossypii Triticum aestivum Rhopalosiphum padi Chrysopa carnea Cucumis sativus Reference [32-33]
K#E 7 X F U PR R CHR[34-35]
Hordeum vulgare Schizaphis graminum Aphidoletes aphidimyza Oriental melon Reference [34-35]
i HR[36-37]
Solanum melongena Reference [36-37]
e g7 Tl Bl SCHR[37-38]
Sorghum bicolor Melanaphis sacchari Aphidoletes aphidimyza Capsicum annuum Reference [37-38]
¥ Solanum melongena
A J B ) Je F Ak PR fiErs SCHR[39]
Eleusine indica Hysteroneura setariae Coccinella transversalis Vegetable Reference [39]
INBE T
Menochilus sexmaculatus
VA TE R 1 K% RAT G WF EriF A 5y SCHR[40]
Aulacorthum solani Hordeum vulgare Rhopalosiphum padi Aphidoletes aphidimyza Chrysanthemums Reference [40]

A Rk
Brachycaudus helichrysi
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Table 2 List of main banker plant systems of predatory beneficial against whiteflies in greenhouse

HUbRE B &Y BREw S EES PN H A5 tE4) 22630k
Target pest Banker plant Alternative food Predator natural enemy Crop Reference
A B AR AR T AN R B SCHR41]
Bemisia tabaci Carica papaya Trialeurodes variabilis Delphastus pusillus Vegetable Reference [41]
et AARIE JH T b 7 i Ciik[42]
Verbena hybrida Not reported Nesidiocoris tenuis Solanum lycopersicum Reference [42]
B 1eky Jo7 PPl 2% 35 SCHR1]
Capsicum annuum Pollen Amblyseius swirskii Vigna radiata Reference [11]
MHEAERy XY JH R i rb A AR G HIE T Hid A SCHR[43]
Trialeurodes Nicotiana tabacum Ephestia kuehniella Macrolophus caliginosus — Solanum lycopersicum Reference [43]
vaporariorum KR AR SR TR H W I TR H i HR SCHR[44]
Lapsana communis Aleyrodes proletella Macrolophus caliginosus — Cucumis sativus Reference [44]
F8BAE Verbascum thapsus — FE¥ITTH Sap [ipap =1 B CHR[45-47)

B Capsicum annuum

Wi Solanum melongena

W8l Ocimum basilicum
ML Nicotiana tabacum

Feky s

MBI GE Ephestia

Pollen or leaf

BAKEEE
Macrolophus pygmaeus

Dicyphus hesperus

Solanum lycopersicum

At

Solanum lycopersicum

Reference [45-47]

SCiHR[48-49]
Reference [48-49]
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Table 3 List of main banker plant systems of predatory beneficial against thrips, mites, and other pests in greenhouse

FERR T I Y BRaw il Bt K ERAR (Y] 275 3R
Target pest Banker plant Alternative food Predator natural enemy Crop Reference
BRIl T M1 Thuja occidentalis I/ TG LR /N2l ST B Commercial — SCHR[50]
Tetranychus urticae F-HY Rhododendron sp. Oligonychus ununguis  Neoseiulus fallacis landscape plant Reference [50]

ok F /N T T AR ARG SCHR29]

Zea mays Oligonychus pratensis  Feltiella acarisuga Not reported Reference [29]

Al FRAIA Vitis riparia I 8 SR A K53 M AN Ll Bk SCHRES1]

o P HEIERR Viburnum tinus Pinus halepensis Neoseiulus californicus  Rose sonia Reference [51]

I Rosa sonia iy TN 7] 2 il Pas) SCHR[S2]

o PG SEE Viburnum tinus Pollen Neoseiulus californicus  Phaseolus vulgaris Reference [52]
2 B 2 0 B E AL ARl i PGBl 2% 0 Bl SCHR[S3]
Polyphagotarsonemus latus ~ Capiscum annuum Not reported Amblyseius swirskii Capsicum annuum Reference [53]
IH- 1§ B 1ek G BB SCHR[54]
Leaf mite Ricinus communis Pollen Ipheseius degenerans Capsicum annuum Reference [54]
i L R SCHR[S5]
Thirp Cucumis sativus Reference [55]
VEAEE] ot 2a 1 ARIE/NEHE i SCHR[56]
Frankliniella occidentalis Calendula officinalis Extrafloral Orius sauteri Solanum lycopersicum  Reference [56]

LA Tagetes patula RRiE BNEE WEAED SCHR[S57)

B Ricinus communis Not reported Orius insidiosus Ornamental crop Reference [57]

W PEHAR Capsicum annuum

1% Gerbera jamesonii

/W% Tanacetum parthenium

[ H 2% Helianthus annuus
VAL E BEWK Ricinus communis T HILRATERY 7 I At 22 i HML Capsicum annuum  SCHR[11]
Frankliniella occidentalis WP AR Pollen of Pinus brutia ~ Amblyseius swirskii 35\ Cucumis sativus ~ Reference [11]
/N H Capiscum annuum (5372 SCHR[58-59]

Scirtothrips dorsalis

] L
Thirp
A s Ik

Tuta absoluta

MUELPEBIRL

Capiscum annuum

Capsicum annuum

ZWK Sesamum indicum
e 248 Dittrichia viscosa

1ekn

Pollen

16k

Pollen
ARl

Not reported

BN e

Orius insidiosus

3 Al 222
Amblyseius swirskii
JHE

Nesidiocoris tenuis

Vigna radiata
ME D)
Ornamental plant
B
Ornamental grass
ARARiE

Not reported
Gisi

Solanum lycopersicum

Reference [58-59]
SCHR[60]
Reference [60]
XHiRk[61-62]
Reference [61-62]
JCHR[63]
Reference [63]
SCHR[64]
Reference [64]
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X HARMEVIR G S, ISR 4B vE B A5 Level of interaction among trophic
levels shown by thickness of arrows and size of circular endpoints. Banker
plant provides nutrition, such as pollen, or host for alternative prey, to
support the predatory natural enemy ahead of the preys’ arrival. When the
target prey is destructive to crop, the predator could control them to some
extent
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Fig. 1 A model of banker plant system of predators for biological

control of arthropod pests
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Fig.2 A model of banker plant system established for biological control
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VAN DRIESCHE Z5*HiF B AT Jaj (¥ 25 R4 R 40 2
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